Plant foods contain a negligible amount of vitamin B 12 ; thus, vegans have difficulty meeting the recommended daily allowance (2.4 μg) and maintaining adequate serum concentrations of B 12 . In a cross-sectional study of 689 men, 121 of 232 vegans (52%) were B 12 deficient (<118 pmol/L), whereas only 1 of 226 omnivores (0%) was B 12 deficient. 15 A prospective study of 20 omnivores who adopted a vegan diet over 5 years showed that B 12 levels were only maintained in the patients who consumed B 12 -fortified products. The Evidence
etal effects of a vegan diet might be attenuated. The higher intake of vitamin K and phytoestrogens and increased alkalinity of vegan diets are also thought to improve BMD. Two essential fatty acids must be acquired in the diet because the human body cannot make them: linoleic acid (LA) and α-linolenic acid (ALA). Linoleic acid is the main component of most vegetable-based oils; consequently, the vegan diet need only include vegetable fat to avoid deficiency. α-Linolenic acid is found in many vegan foods: soy, soybean oil, canola (rapeseed) oil, walnuts, and flaxseeds. Two additional fatty acids, EPA and DHA, are deficient in the vegan diet. Vegans do not ingest EPA or DHA unless they consume large amounts of seaweed, so they are dependent on synthesis of these fatty acids from ALA.
The health effects of lower levels of EPA and DHA remain Considering the frequency of B 12 deficiency in vegans, providers should advise vegans to take supplemental B 12 or eat B 12 -fortified foods. To ensure adequate intake, periodic monitoring of B 12 levels should be considered.
Iron
Iron deficiency is one of the most common nutritional deficiencies worldwide. 20 Although the overall iron intake in vegans is surprisingly greater than that in omnivores, levels of ferritin, which stores iron, are often lower in vegans.
14, 21, 22 Absorption and storage is affected by the bioavailability of nonheme iron (plant sources) being less than that of heme iron (animal sources). 14, 20 The vegan diet contains nutrients that both enhance and inhibit iron absorption, such as organic acids and phytates, respectively, leading to variable iron levels. 4, 20 Iron deficiency is more prevalent in young vegan women compared with older vegan women 20 and men and women following omnivore diets. nonvegans, [23] [24] [25] [26] whereas 1 study showed no difference. 27 Data on fracture incidence are also mixed. In 1 study, fracture incidence was 30% higher in vegans than in nonvegans, though participants with a minimum daily calcium intake of 525 mg had no increase in fractures.
28
A prospective longitudinal study of Asian women found no statistically significant difference in fracture incidence between vegans and nonvegans. 29 Gastrointestinal calcium absorption increases when dietary calcium intake is low, and lower animal protein intake decreases renal calcium excretion. Thus, the skel- Despite these reports, protein intake remains a concern. Essential amino acids must be ingested because the body is incapable of manufacturing them independently.
Plant sources are commonly believed to be incomplete sources of protein and to lack at least 1 essential amino acid. A specific food source may have low levels of a specific amino acid, but none is completely absent.
36
No evidence has shown that vegans become deficient in specific amino acids.
To ensure appropriate protein levels, providers should advise vegans that they will achieve adequate essential amino acid and protein intake by varying the plant sources that comprise their diet. Vegans can consider supplementation with algae for EPA and DHA if desired.
For vegans, consider recommending a consultation with a registered dietician.
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Suggested actions for primary care physicians.
